Differential effects of procainamide, lidocaine and acetylstrophanthidin on body surface potentials and epicardial conduction in dogs with chronic myocardial infarction.
Twenty-eight anesthetized mongrel dogs were studied 2 to 74 months after experimental myocardial infarction in order to examine the effects of procainamide, lidocaine and acetylstrophanthidin on conduction within the infarcted region and the way such effects relate to changes in body surface potentials and antiarrhythmic efficacy. In each animal, 100 to 200 QRS complexes in the X, Y, Z leads were signal averaged, vector summed and high pass filtered at 50 Hz. Susceptibility to ventricular arrhythmia was evaluated using routine programmed ventricular extrastimulation in the anesthetized open chest animal. Epicardial electrograms were sequentially recorded at 45 standard sites within the infarcted region and referenced to the beginning of the QRS complex. Of the three agents, only procainamide exhibited antiarrhythmic action whereas lidocaine and acetylstrophanthidin produced inconsistent effects. Procainamide prolonged the time at which activity in the epicardial electrographic recordings ended relative to the beginning of the body surface QRS complex. This effect was significantly greater in electrograms that ended late in the QRS complex in the control state than for those that ended earlier. Such preferential effect on more abnormal sites was reflected on the body surface as a greater effect of procainamide in prolonging the lower energy terminal portion of the signal-averaged QRS complex than the earlier high energy portion. In contrast, lidocaine significantly prolonged the time at which electrograms ended only for those relatively normal electrograms that ended early in the QRS complex in the control state. In the signal-averaged body surface QRS complex, lidocaine produced a small but significant prolongation of the early high energy portion of the QRS complex but no change in the late portion. Acetylstrophanthidin produced a significant prolongation in early-ending electrograms and, surprisingly, significantly shortened the end time of electrograms that ended late in the QRS complex in the control state. Such effects were not reflected, however, on the body surface because acetylstrophanthidin had no significant effect on either the early or the late portion of the QRS complex. It is concluded that procainamide's differential effect between early- and late-ending electrograms is detected on the body surface by a greater prolongation in the terminal portion of the QRS complex. The signal-averaged body surface QRS complex is less sensitive in detecting the more subtle effects on conduction caused by lidocaine and acetylstrophanthidin.(ABSTRACT TRUNCATED AT 400 WORDS)